model and a pseudo-gas-side controlled model and better agreement obtained with the former model. An apparent dynamic hysteresis for adsorption! desorption with microporous silica gel is clearly in evidence, which could be due to solid side effective diffusion coefficient which decreases with increasing moisture content, or to a lesser extent to a hysteresis in the adsorption isotherm itself. transfer from the air stream to the silica gel is represented by a gas-side coefficient which is reduced to account for solid side resistance.
Part II of this .series describes an experimental program which obtained data for the evaluation of the analytical models. A bench-scale test rig was bui 1t , and adsorpt ion and desorpt ion experiments performed on microporous Regular Density (RD) and macroporous Intermediate Density (10) silica gel in adiabatic thin packed beds. Section 2 describes the experimental rig, instrumentation, procedure, and test materials; Section 3 presents the results and a discussion. Section 4 presents our conclusions.
Apparatus

EXPERIMENTAL KETHOD TP-2952
A schematic of the experimental system is shown in Fig. 1 . The system consists of a dryer, an air heater, a humidifier, a blower, a heat exchanger, and a desiccant bed in a test chamber. The dryer, air heater and humidifier are used to generate the desired inlet air conditions for the test chamber; the a~r heater is also used to regenerate the silica gel both in the test chamber and in the dryer.
The dryer used to provide dry air for step change experiments is a stainless 
Instrumentation
The volume flow rate 1S determined by a calibrated Rockwell Testmeter (model No. 415). Associated air pressure and temperature measurements are made using a mercury manometer and thermocouple, respectively, to convert volume flow water rate to mass flow rate. A standard ASME orifice system with required manometer calibrated the Testmeter. The expected error in measurement of air flow rate is less than 3%.
The pressure drops across the desiccant bed, dryer and humidifier are measured using water manometers. TP-2952
Procedure
Tests were performed to determine the transient response of thin silica gel packed beds to a step change in inlet conditions. A bed of known initial water content and temperature was prepared using the heater of the humidifier, and then sealed. 
Test Material
Both mic r opo rous silica gel (Regular Density, Davison Grades 01, 03, 40 and 408) and macroporous silica gel (Intermediate Density, Davison Grade 59) were tested to investigate the effect of average pore diameter and equilibrium isotherm on bed performance. The major difference in various grades of RD gel is their range of particle size. It is reasonable to assume that the solid TP-2952
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side resistances varies with gel particle size and thus a wide range of gel sizes was tested (0.6-5 mm in diameter).
Since the particle size range in some of the grades are wide, they were sieved to obtain a narrow range of particle size. The average pore sizes supplied by the manufacturer are 11 A for RD gel, and 68 A for ID gel.
RESULTS AND DISCUSSION
Thirty-five tests were performed: due to space limitations only the results of selected tests are used here to evaluate the validity of the theoretical models. Table 1 summarizes the pertinent parameters of the tests. We have presented 13 tests to show the results for two types of gel, adsorption and desorption cases, various particle sizes, and initial and inlet air conditions. The outlet air temperature and outlet water vapor mass fraction as functions of time after a step charge 1n inlet air conditions to the bed are shown by symbols in Figures 2 through 1S for thirteen tests. Predictions using both the solid-side (SSR) model and the pseudo-gas-side controlled (PCC) model are also shown in these figures by solid lines .. For convenience the essential differences between these models are summarized in Table 2 ..
Adsorption on Regular Density Silica Gel
Figures 2 through 7 show results for adsorption tests with RD gel.. The general trends of the curves for the experimental results and the theoretical predictions are simi lar and are explained in Part I for their series [1] ..
Unless otherwise specified Eq.. (A-l) was used for the equilibrium isotherm and
Eq, (A-3) for the test of adsorption in the predictions. Eq, (A-6) was used for the effective surface diffusion coefficient. Since the parameter Do,eff had not been previously established for the H 2 0-s i l i ca gel system, we with increasing moisture content and has a rational basis; hence, one must look elsewhere for an explanation. A similar behavior (i.e., good agreement for adsorption and poor agreement for desorption) was observed by Barlow [10] and thus this apparent dynamic hysteresis can now be regarded as a firmly established feature of RD silica gel behavior. Further experiments are needed, in which the initial gel moisture content 1S varied over a wide range so as to resolve whether the apparent dynamic hysteresis is due to a gel moisture content dependent effective surface diffusion coefficient, or whether there is a more fundamental difference between the adsorption and desorption processes on a molecular scale. It should be noted than an. effective porosity which decreases with increasing moisture content 1S not an unreasonable explanation.
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Adsorption on Intermediate Density Silica Gel
The resul ts for adsorption on ID gel are shown in Figures 13 through 15 .
Equations A-2 and A-4 were used for the equilibrium isotherm and heat of adsorption, respectively. For the moisture diffusivity Eqs. A-6, A-1 and A-a are used, i.e., both Knudsen and surface diffusion are considered for IO gel.
The Do,eff value used was the same as that established for adsorption on RD gel, i.e., 1.6 x 10-6 m 2/s, and a reasonable match between SSR model predictions and experiment is obtained.
The general shapes of the Tout and ml,out curves are the same as those of RD gel. However, since the equilibrium capacity of ID gel is much lower than that of RD gel (as shown in Fig. A.l) , the ID gel bed loses its adsorption capacity faster. Thus, ml,out increases very rapidly initially and then there is a smooth transition to a more gradual increase; Tout also increases to its peak value very quickly, and subsequently decreases rapidly to the inlet alr temperature. The predictions of m 1,out of SSR model is better than those of PCC model, especially at small times. This behavior is similar to that noted before for adsorption experiments on RD gel. At longer times, ml,out is overpredicted by SSR model. Usually, the PCC model underpredicts the experimental initially and overpredicts later. 2. The effective surface diffusion coefficient 1n the SSR model required to match desorption data for RO gels is about one half of that required to match adsorption data for RO and 10 gels.
3. There is an apparent dynamic hysteresis for adsorption/desorption with RO gel, which could be due a solid-side effective diffusion coefficient which decreases with in~reasing moisture content; a less likely possibility is a hysteresis in the adsorption isotherm itself. Beside the information already given for KG and h c and in Table 2 , data are required for specific heats cp,e' cpl' and cb' heat of adsorption and equil i bri um isotherm relation, and bed density, silical gel density and diffusivities. The specific heats are assumed to be independent of temperature which is a reasonable assumption for the range of temperature encountered for the application of this work, namely, solar desiccant cooling systems.
The specific heats are: where H ads is in kJ/kg water and T in°c and a is pore size in meter. The particle porosity (€p) and gas tortousity factor ('g) for ID gel are 0.716 and 2.0, respectively. 
